Genetically Encoded FapR-NLuc as a Biosensor to Determine Malonyl-CoA in Situ at Subcellular Scales.
Malonyl-CoA is one of the key metabolic intermediates in fatty acid metabolism as well as a key player in protein post-translational modifications. Detection of malonyl-CoA in live cells is challenging because of the lack of effective measuring tools. Here we developed a genetically encoded biosensor, FapR-NLuc, by combining a malonyl-CoA responsive bacterial transcriptional factor, FapR, with an engineered luciferase, NanoLuciferase (NLuc). FapR-NLuc specifically responds to malonyl-CoA and enables the rapid detection of malonyl-CoA at the micromolar level. More importantly, it is reflective of the fluctuations of malonyl-CoA in live cells. Upon being targeted to subcellular compartments, this biosensor can detect the changes of malonyl-CoA in situ within organelles. Thus, FapR-NLuc can potentially be used as a tool to study the kinetics of malonyl-CoA in live cells, which will shed light on the underlying mechanisms of malonyl-CoA-mediated biological processes.